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Labyrinthine Vascular Disorders
By T. J. WILMOT, M.S., F.R.C.S.
Consultant in Otorhinolaryngology to the West Tyrone, South Tyrone,
and Fermanagh groups of Hospitals
an Address to the Ulster Medical Society, 6th December, 1956
THIS evening I am going to talk to you about the subjects of perceptive deafness,
tinnitus, and vertigo, and produce clinical evidence that in many patients perceptive
deafness, tinnitus, and vertigo are due to vascular changes in the inner ear.
Mv own interest in these conditions commenced when I met James Seymour
at the Middlesex Hospital six years ago. The stimulus which he gave me then
has been the major factor in producing this paper to,night. Seymour, six years
ago, knew from his clinical association with the late Garnett Passe (1945, 1951,
1953) that certain labyrinthine disorders responded to local vasodilation-either
by drugs, sympathetic block, or sympathectomy. He had himself injected a case
with acute labyrinthine vertigo and seen the dramatic alleviation of symptoms it
produced. Seymour has actively been investigating these disorders from the
experimental and histological viewpoints since then (1953). Like Sherlock Holmes,
however, he required his Watson, a clinician, interested in.deafness, not hidebound
by conventional theories of deafness, and with a basic training in audiometry,
surgery, and scepticism. He had had some difficulty in interesting any clinician in
this work until our paths crossed in 1950. It was not, however, until 1953, when I
had completed the build-up of a complete otological unit at Omagh, that I was able
to begin an investigation into these disorders. I had by that time discovered that
inner ear symptoms were as common or commoner in Ulster as in England, and
that they were no better treated. Eustachian catheterisation sedation and
psychiatric consultation were still the order of the day.
In the majority of patients with these symptoms clinical examination of the
ears and central nervous system proves completely negative. Further investigation
can only be done by a scientific examination of the function of both cochlea and
vestibule. The procedure of making a diagnosis is, of course, still essentially a
clinical one, a good history being of paramount importance, but a diagnosis cannot
be reached without routine audiometry, recruitment tests, and tests of vestibular
function. The audiometer is as essential to the clinician dealing with deafness as
the X-ray machine to the orthopaedic surgeon, or the electrocardiograph to the
cardiologist. The type and degree of deafness and the success or otherwise of all
forms of treatment should be measured on the audiometer or by repetition of the
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0vestibular tests. Even eustachian catheterisation should be done under audiometric
control, and assisted by the use of the nasopharyngoscope-just as ureteric
catheterisation is assisted and evaluated by cystoscopic and radiological control.
Other cases with these symptoms may have associated anaemia, hypotension or
hypertension. Such vascular disturbances are generalised and affect the inner ear
because it is extremely sensitive to alterations in oxygen tension. In the majority
of cases, however, of deafness, tinnitus, and vertigo, with or without associated
nausea and vomiting, these are isolated symptoms. The blood pressure is normal,
there is no anaemia, no evidence of syphilis, and no abnormal neurological findings.
The abnormality is, in fact, confined to the inner ear or eighth nerve. Eighth
nerve tumours do, in fact, occur, are diagnosed by application of the tests already
mentioned, but are rare-probably less than 1 per cent. of cases with these
symptoms. The-vast majority prove to be due to an inner ear disturbance.
Frequently the sufferer gets so little help from the medical profession that, after
an abortive visit or two, he keeps his less severe symptoms to himself, and only
presents himself when incapacitating vertigo or severe deafness drive him to do
so. Often the sufferer has a superimposed and understandable anxiety state.
I have already mentioned that inner ear symptoms are common. During the
past three and a half years I have investigated approximately 350 patients-an
incidence of approximately two new cases per week referred from a widely scattered
area for specialist examination-the true incidence must be much higher than this.
These patients have all been without visible ear pathology, and many have been
young healthy adults.
Approximately 40 per cent. have perceptive deafness, tinnitus, and vertigo in
varying degrees and combinations. Approximately 35 per cent. have perceptive
deafness without any vestibular symptoms at all, and 18 of the remaining 25
per cent. are composed of cases of otosclerosis, congenital deafness, meningitic
deafness, acoustic trauma, acoustic neuromata, traumatic labyrinthitis, deafness
following mumps, etc. In the remaining 7 per cent. no diagnosis was made. Thus
in 75 per cent. of cases, mostly patients in the prime of life, with inner ear
symptoms, the trouble appears to be in the inner ear itself without demonstrable
cause.
Deafness. SYMPTOMS.
The characteristic feature in many early cases is the intermittent character of
the deafness. Many patients will notice and comment upon this spontaneously and
some will correlate it with seasonal or temperature changes or ascribe it to
catarrh. The deafness is frequently worse in cold weather and improves during the
rare warm spells we get in Tyrone and Fermanagh. One patient could induce an
attack of vertigo and tinnitus by drinking very cold water. It is this seasonal
fluctuation of the hearing which has created the impression that eustachian
obstruction is present. Audiometry and careful clinical examination reveal that such
obstruction is very rare in these cases, and that the deafness is of perceptive and
not obstructive type.
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Mrs. M. B. Age 41 years.
First seen 19/11/55.
Bilateral tinnitus for twenty years.
Slight right deafness. No vertigo.
Some distortion of hearing. No abnor-
malities in C.N.S.
Blood pressure 140/80.
Nose and throat healthy.
Left tympanic membrane normal.
Right tympanic membrane bears attic
scar.
Nervous individual.
Diagnosis:
Early right-sided vascular inner ear
lesion with progressive hearing loss.
Treatment : 7/1/56.
Right stellate block.
Phenobarbitone.
Results:
Temporary cessation of tinnitus and
sound distortion.
Restoration of normal caloric picture.
Further Treatment : 27/1/56.
Right upper dorsal sympathectomy.
Results
Tinnitus reduced.
Hearing distortion relieved completely.
Hearing restored to normal.
In many patients there is also a definite progressive element about the hearing
loss. The rate of progression, however, is extremely variable, and can only be
assessed by repeated audiometry under standardised conditions. The rate of
progression is, however, of vital importance in prognosis. As the hearing deterior-
ates so does the tendency to fluctuation disappear, and eventually the patient is
left with a severe sustained perceptive deafness in one or both ears. I have watched
this happen many times during the past five years. Many patients complaining
of only slight deafness and/or tinnitus are found to have considerably reduced or
absent vestibular function also (Fig. 1). In other patients there may be a very
sudden usually unilateral complete loss occurring in a matter of hours or a day
or two. On close questioning, the patient has usually suffered vertigo at the time
he or she became deaf, but this is not often disclosed unless specifically mentioned.
Two such cases are illustrated in Figs. 2 and 3. In one I was too late to do.
anything-in the other you will see the effect of repeated early stellate ganglion
blocks. Cases such as this should be treated as emergencies and admitted to
hospital for immediate diagnosis and treatment. Many intelligent patients notice
that, in addition to deafness, they also get distortion of sounds-a music teacher
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Fig. 1.
r--8.11.54. Mr. A. K. Age 26 years.
0 First seen 28/10/54.
Sudden onset of severe deafness right with vertigo
20 and vomiting two months ago. Slight right
tinnitus. No abnormalities in C.N.S. Ears, nose
40 and throat healthy. Tympanic membranes normal.
60 Diagnosis: Sudden right cochlear death.
Treatment: 8/11/54. Right stellate block.
1 ¢0 Results: No change after block.
Comment: Too late.
Fig. 2.
found certain notes jarring on her-a school teacher and a mother found children's
voices and the wireless had altered in an unpleasant way. The distortion is commonly
noticed when the threshold of sound is raised and may make loud sounds almost
unbearable, and ordinary sounds uncomfortable. Distortion is almost certain
evidence of positive recruitment.
Tinnitus.
Tinnitus is usually present. It may be very slight or so bad that it forms the
patient's chief or only complaint. I agree with Passe that it is nearly always
accompanied by some loss of hearing as shewn on the audiometer. I find that
patients presenting with so-called idiopathic tinnitus are very rare. Vestibular
hypofunction may also be present, although the patient admits to no real vertigo.
Vertigo.
The features of aural vertigo are so well known that I will not enlarge upon
them. In many patients in Tyrone and Fermanagh, however, all they will admit
to is "a lightness in the head," and it is difficult to get an accurate idea of the
degree of dizziness or of vertigo present. Cases of vertigo without tinnitus or
deafness-the so-called "vestibular neuronitis" are not uncommon, and tend to
occur in small epidemics. The observant general practitioner is often aware of
such cases and of their benign course. He can be of great assistance in observing
nystagmus during an acute attack of vertigo, and I would like to pay tribute to
the many practitioners in my area who have been of great help in this respect,
and also to thank them for the way they have supported this investigation.
Other Symptoms.
Patients frequently complain of a feeling of fullness on the affected side of the
head, a muffled feeling, or unilateral headaches. These also are symptoms
frequently falsely ascribed to eustachian incompetence.
Recruitment. SPECIAL EXAMINATIONS.
I think that it is opportune to explain here the recruitment test which appears
to be ill-understood. If sound at the same frequency is led independently to each
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Miss E. H. Age 23 years.
First seen 31/5/56.
Sudden onset of right deafness with a
cold five days ago.
Slight right tinnitus and slight vertigo
since onset.
Audiogram-severe high tone loss in
right ear.
Diagnosis
Sudden vascular spasm of right inner
ear.
Treatment
Right stellate block 1/6/56 with re-
moval of tinnitus and vertigo and
improvement in hearing. Repeated
blocks caused further hearing im-
provement.
Result:
Hearing markedly improved (60 db
at 2 K c/s).
Vertigo cured.
Tinnitus practically abolished.
Comment:
An early case. If she had been seen
earlier still might well have had
hearing restored to normal.
ear of the patient with unilateral deafness he will naturally hear the sound first
in his good ear. If the intensity is steadily and equally raised on both sides the
sound will become louder in the good ear and eventually will also rise above the
threshold required in the deaf ear. Increasing the intensity still further will,
however, in some cases, result in the patient saying that he hears the sound louder
in the deaf ear than in the other. That is, once threshold has been reached, the
deaf ear is more efficient than the good ear. This signifies positive recruitment and
has been proved to be due to damage to the organ of Corti itself.
Vestibular Tests.
I use the caloric testing method of Hallpike and Dix. This is a standardised
procedure, using water 70 C. above and 70 C. below body temperature.
Stellate Ganglion Block.
The other test procedure which I use extensively is a stellate ganglion block.
This is not a difficult procedure, and may be of great value both in the diagnosis
and treatment. During the course of this investigation Dr. Kathleen Currid and
I have done some four hundred blocks, very few of which have failed to produce
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Fig. 3.Horner's syndrome and none of which has caused serious complications. The degree
of vascular release after blocking is very variable. Marked flushing occurs in some
individuals, whereas in others slight suffusion of the conjunctiva or tympanic
membrane only results.
The first and often almost immediate effect of this procedure is that the patient
finds his tinnitus reduced or absent. A single block has on occasion completely
removed persistent severe tinnitus. Sensations of fullness, etc., may also rapidly
disappear.
The second effect is that the hearing level on the blocked side frequently rises
after twenty or thirty minutes. This rise can be demonstrated on the audiometer-
It may be very marked, a twenty, thirty, or even fifty decibel improvement; more
commonly it consists of a five or ten decibel rise. It very seldom shows a fall,
except in cases of hypertensive deafness or in patients exhibiting markedly the
phenomenon of auclitory adaptation. Distortion also usually ceases temporarily
after stellate block.
Stellate block is most effective, dramatic, therapeutic, and diagnostic when
used during an acute attack of so-called Meniere's disease. I have been fortunate
enough to be able to do this on four patients personally and Dr. Currid on two
others. In most cases it is obvious which side to inject-in.others study of the
nystagmus, past-pointing, and hearing loss is required, but this is essentially a
treatment which can be carried out in the patient's home with him in his own
bed. It is, in fact, the treatment of choice of severe aural vertigo. Within a few
minutes the patient, previously prostrate, mav even be able to rise from his bed
and the attack in all our cases has been cut short or alleviated to such an extent
as to convince both the patient and the general practitioner of the efficacy of this
treatment. Two cases who were having frequent attacks of vertigo prior to
injection have not had a further attack for many months since injection.
In other cases of more chronic inner ear disorder repeated blocks have improved
hearing, lessened tinnitus, and reduced vertigo. Some cases relapse and improve
again with further blocks. I believe that in these cases sympathectomv is logically
the next procedure, and I have now performed this operation by the upper dorsal
route on a total of ten cases with varying but encouraging results.
TREATMENT.
I believe that the essence of treatment lies in realising that the time factor is
of vital importance. The early case may be cured by one or more stellate blocks
(Fig. 4), more advanced cases by repeated blocks or sympathectomy (Fig. 5).
By cure I mean that the hearing can be restored to normal (Fig. 4) and the sub-
or non-functioning vestibular apparatus made to function normally again (Figs.
4 and 5). For this early diagnosis is essential. Advanced cases cannot be cured
by this means-the damage to the delicate end organs of the cochlea and labyrinth
caused presumably by the ischa-mia is permanent. They can, however, sometimes
show some evidence of recovery after improvement of the blood supply (Fig. 6).
46318.84
300C -I |a&'-t
L. MINIMAL
44 C J9A.a.L.H a*J
aIt
4 a 31.4C.;t,4
4 O C 40'
Mrs. E. O'D. Age 55 years.
First seen 27/8/54.
Recurrent dizziness nine months ago
with severe vertigo two months ago
lasting four to six weeks accompanied
by right deafness and tinnitus.
Right ear feels "full up."
Blood pressure 160/90.
No abnormalities in central nervous
system. Ears, nose and throat healthy.
Tympanic membranes normal.
Recruitment test positive.
Diagnosis:
Vascular disorder of right ear with
low tone hearing loss.
Progress:
Three days later considerable spon-
taneous hearing improvement.
Treatment:
Right stellate block 31/8/54.
Result:
Further hearing improvement to
within normal limits. Restoration of
normal caloric picture.
Further Treatment:
Total of three stellate blocks done
with follow up audiograms showing
hearing remained well up in both
ears.
Comment:
Lesion in right labyrinth and cochlea
proved reversible.
Vertigo practically abolished.
Tinnitus much reduced.
Hearing restored to normal.
These advanced cases may still require treatment along conventional lines such
as labyrinth destruction, when the hearing loss is unilateral and severe.
The history of these cases suggests that the ischemia is often intermittent,
although the progressive element implies a gradual impairment of vascular flow
superimposed upon episodes of vascular spasm. As Seymour has shown, the
presence of a pre-capillary sphincteric mechanism affords anatomical evidence
that such spasm can occur. The exact area of the cochlea involved explains the
different patterns of hearing loss found clinically and the interference with the
vestibular flow results in varying degrees of vertigo.
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Mr. J. M. Age 43 years.
First seen 30/11/55.
Left tinnitus for one month.
Left deafness for two weeks.
Left side of head feels peculiar at
times. Slight vertigo especially after
drinking cold water.
No abnormalities in central nervous
system.
Blood pressure 120/75.
Ears, nose and throat healthy.
Tympanic membrane normal.
Diagnosis:
Early vascular lesion of left inner ear.
Treatment:
Left stellate block 6/12/55.
Result:
Temporary improvement in hearing
with diminution of tinnitus and loss
of "peculiar" feeling.
Further Treatment:
Left sympathectomy 13/2/56.
Result
Tinnitus abolished for six months
then returned.
Hearing improved.
Vertigo abolished.
Head now feels normal.
Complete cessation of cochlear flow results rapidly in cochlear death, and
explains sudden otherwise inexplicable cases of deafness (Fig. 2). I have seen
at least six such cases during the past three years.
I believe that emotional tension may well be a contributory factor in producing
vascular spasm of this type and that this condition may therefore be classed among
the psychosomatic disorders.
I believe that impairment of labyrinth circulation can occur in the child as well
as the adult, and that impairment affecting the cochlea is also the main factor
producing senile deafness.
Relaxation of vascular spasm should also be possible by suitable drug therapy.
At the moment this is still important in a subsidiary r6le. It may well become
the elective treatment with new drugs coming on the market. In my opinion,
nicotinic acid is still the best drug for routine use as a vaso-dilator. I use it after
a successful block and also as a palliative. Other newer vaso-dilators are at
present being investigated. Priscol I found of little or no value. Antihistaminics
are useful in controlling symptoms, but may, together with a heavy phenobarbitone
dosage, obscure the clinical picture and alter the caloric test results.
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Mr. B. B. Age 42 years.
First seen 26/5/54.
Recurrent attacks of tinnitus and
vertigo for four years with increasing
deafness L. greater than R.
No abnormalities in central nervous
system.
Ears, nose and throat healthy.
Tympanic membranes normal.
Diagnosis:
Advanced bilateral vascular inner ear
disorder.
Tteatment:
Repeated stellate blocks done on
right side with 5-10 decibel improve-
ment in hearing each time.
Right sympathectomy 14/9/54.
Results:
Hearing improved.
Vertigo almost abolished.
Tinnitus much reduced.
I do not want to give the impression that every case of deafness, tinnitus, and
vertigo responds to stellate block-this is far from the case. It is, however,
impossitle to be sure whether any individual will respond or not until it has been
tried. I believe, contrary to Lewis (1956) and Spencer Harrison (1956), that
stellate block is of great value both in the treatment of the early case and in
deciding whether operation is justifiable.
I agree with Passe that far too little attention has been paid to the loss of
hearing in these disorders; attention has been directed largely towards the
tinnitus and vertigo. Progressive loss of hearing is the rule rather than the
exception, and conventional treatment of a medical nature does nothing to prevent
this. Figure 7 shows a typical example of a severe unilateral hearing loss,
associated with attacks of vertigo, coming on over a period of five years.
CONCLUSION.
In conclusion, from my own investigations I believe that there is enough
evidence to say that the commonest cause of deafness, tinnitus, and vertigo is
vascular insufficiency, and that the title "Vascular Labyrinthine Disease" should
be given to this condition. Meniere's disease forms only one clinical syndrome
which can be produced by this means, and I think that this term should no longer
be used.
I believe further that a new era is dawning when the physician will no longer
feel that perceptive deafness is incurable; when the patient with inner ear
symptoms will get a sympathetic hearing, a full investigation, and, if necessary,
sympathetic surgery.
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1SI12.12.51. Mr. W. McL. Age 44 years.
0 - - = = 12 First seen 27/11/51.
_2.12.51. Recent left tinnitus with some dis-
20 L 7 NIL tortion of hearing and slight left
- - - 30C .~I40 9E W+9 H deafness. Occasional bouts of vertigo
40 - -- - -L NIL -seldom severe.
60 = - - -i No abnormalities in central nervous
60 . system. Ears, nose and throat healthy.
Tympanic membranes normal.
- -~ - - Recruitment test positive.
August 1953 Diagnosis
o 0 _ < = _- - Progressive vascular lesion of left
inner ear.
20 ~~~~~~~~~~~Treatment
40 = = = = _ Medical measures.
_ __ _ _ _ Result:
60 - _ _ - 7 t Loss of all function in left ear over
80 _ie/s = five years.
February 1956.
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Fig. 7.
Many cases will continue to arrive too late for cure, many will not be suitable
for this line of treatment, but, if my own experience is a guide, once it is known
that an interest is taken in these disorders large numbers of patients will present
themselves, some of whom it will be possible to cure of their deafness, their
tinnitus, and their vertigo.
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